In this paper, the relationship between steel and chemical elements is explored. A production record of a steel mill is adopted for two years, which is used as the basic data to standardize the data. Then, according to the correlation coefficient method between the hot-rolled ribs No. 1 and No. 2 hot-rolled ribs, the correlation between the two sets of data is analyzed. The main influencing factors of the hot-rolled ribs properties are obtained qualitatively. Then, the logistic regression method is used. Finally, according to the national standard of Chinese steel, the linear optimization model of Cr and Mn and V elements was established, and the change range of Cr was obtained without affecting the performance of hot rolled ribs.
Introduction
Hot-rolled ribbed bar is commonly known as deformed steel bar, it's mainly used for skeleton of reinforced concrete component and it requires certain mechanical strength, bending and deformation properties, fabrication weldability in use. Most deformed steel bar adopts microalloying method, that is to add expensive microelement (such as Mn alloy material, V alloy material, etc.) into steel, adjust the composition proportion and to improve structure property. In this paper, by collecting the mechanical properties of steel types, the main mechanical properties are hardness, tensile strength, yield strength, toughness [1] [2] [3] [4] , brittleness, percentage elongation after fracture and so on. Many factors affect the mechanical properties; this article only considers the effect of chemical elements. First of all, we explore the types of chemical elements, analysis of mechanical properties of steel. The relationship between the chemical element and the steel performance index was analyzed through the production data of a steel enterprise for two years. The main and minor factors that affect the three mechanical properties are obtained. Then, we analyze the major and the minor degree of the chemical elements by the correlation analysis and analysis. In it, we find the mechanical relationships between the main elements and the three mechanical indices. Finally, through the construction of mathematical models, we found their impact relationship. In practice, business managers take into account the price of rare metals, and Cr in the hot-rolled ribs to add excess, the impact of Mn and V. Combined with China's national hot-rolled rib of the national standards, a linear optimization model was established. By optimizing the model [5] , the range of Cr is obtained under the condition of not affecting the performance of hot-rolled ribs. When the company uses mine rich in Cr, the Cr content in liquid iron will significantly increase. Therefore there is a question: When Cr content increases, can we reduce alloy material amount in order to control the cost?
Data Preprocessing
From the experience of daily life, combined with scientific and technical literature and steel production data, the data are standardized. Data between the different dimensions, resulting in a large difference between the data directly to deal with it is difficult to find the chemical elements, the conclusion is very unfavorable. Therefore, this paper firstly standardized data processing, the extreme value method as a standard data processing.
After the data have been processed by extreme values, all data will be in the range (0, 1).
Extreme value processing formula:
is the maximum value in the matrix and
the minimum value in the matrix. Here are some of the data after the standardization, see Table 1 .
Take No. 1 and 2 specifications of steel, the position of the front three. 
Mathematical Modeling

Correlation Analysis
The main properties of the deformation of steel are yield strength, tensile strength and elongation after fracture, other mechanical properties are not considered, the subject mentioned: the chemical composition of steel is the ultimate structural properties of hot-rolled steel is the basic elements. Therefore, the factors affecting the performance of steel only consider the chemical element effects, and analysis of the primary and secondary relationship between these elements. Data sampling area is an important means of data processing in modern mathematics. In this paper, sample processing method is used to classify the No. 1 and No. 2 steel materials on the basis of ensuring the order of standardization of raw data. Ribs 71 sets of data, No. 2 hot-rolled ribs 51 sets of data, were studied.
The hot-rolled ribs of No. 1 and the No. 2 hot-rolled ribs are separated, and the correlation between each element and the three properties and the three properties are analyzed respectively. The product correlation coefficient method is used to calculate the correlation between the element and the performance. The formula of the product correlation coefficient is as follows: 
In it, ij r is the correlation coefficient.
The following table shows the correlation between the individual elements and the three properties:
With the MATLAB program, standardize the data. According to Table 2 and Table  3 , we can find the main factors affecting the yield strength of hot-rolled ribs are C, Si, Cr, P, S, and the main factors affecting tensile strength are C, Si, Mn, P, S, Cr affect the elongation of the main elements of P, C, Mn.
Construction of Mathematical Models
It is well known that the properties of the hot-rolled ribs directly affect the metallurgical Table 2 . The correlation between each element of No. 1 hot-rolled rib and three properties. properties of the hot-rolled ribs and the yield point and tensile strength of the hot-rolled ribs increase with the increase of the C content and the properties and impact properties are decreased. In the steelmaking process, the manganese is good Deoxidizer and desulfurization agent, the general steel containing manganese 0.3% -0.5% [6] [7] [8] , compared with ordinary steel not only has enough toughness, as well as high strength and hardness. According to the need, the manganese content increases, reduces the steel the corrosion resistance ability, reduces the welding performance. Chromium in the hot-rolled ribs can significantly improve the strength, hardness and wear resistance, while reducing the plastic toughness, but also improve the oxidation resistance and corrosion resistance of steel, nickel can improve the strength of steel to maintain good plasticity and toughness of the acid Alkali has a strong resistance to corrosion, but nickel is more scarce, it should be considered with other elements instead of cadmium and nickel. Si can remarkably improve the elastic limit, yield strength and fatigue property of steel.
The yield strength, tensile strength and elongation at break of the deformed steels were compared with those of C, Mn, Cr, V and Ni, including C, Cr, V, Ni.
The data of C, Mn, Cr, V and Ni are taken as the independent variable's vectors
, , , , x x x x x . The yielding strength, the tensile strength after breaking and the elongation at break were taken as y variables, and the conditional probability was assumed.
( )
In the formula, p is the probability of observing the occurrence of something. According to the data, we can get the regression model. The relation between j y and ( )
The probability of the number of i Y written together:
( ) ( ) 
Take the natural logarithm, the formula is: 
The comprehensive relationship between the five major elements of Mn, C, Cr, Ni, V and the yield strength can be summarized as follows:
T Is the residual, and then do linear regression with MATLAB, C, Mn and fracture tensile strength relationship is as follows: 
C and elongation at break linearly. This shows that the linear relationship is satisfied in the plane:
Q Is the residual, and then do linear regression with MATLAB, can be drawn with the yield strength of Mn, C relationship is as follows:
With the corrcoef function can be seen in the specifications of a steel, Ni, Cr, V and tensile strength of a linear relationship. This shows that the linear relationship is satisfied in the plane: The comprehensive relationship between the five major elements of Mn, C, Cr, Ni, V and the elongation at break is as follows:
Similarly, the relationship between the yield strength, the tensile strength and the elongation at break of C, Mn, Cr, V and Ni in the specification II can be obtained as follows:
6.43C 0.52Mn 0.174Cr 2.165Ni 4.34V
Through the above formula can be concluded:
The carbon content of steel increased, yield strength and tensile strength increased, but the plastic and lower impact;
Mn can improve the toughness of sufficient to improve its [7] [8] [9] tensile strength and flexural strength to improve the tensile properties of chromium to reduce steel, can improve the antioxidant capacity, nickel can improve the strength of steel to maintain shape.
Analysis Cr, Optimization Ratio
According to the third question, the mathematic model of the performance of the hot-rolled ribs is established, and the mathematical model of the linear programming is established through the second group of equations and the Chinese national standard [10] . The relationship between C, Mn, Cr, V, Ni and the tensile strength and elongation at break were obtained. The functional formulas were as follows ((19), (25), (26):
Here, the HPB335 and HPB400 are discussed according to the Chinese national standard.
HB335 hot-rolled ribs linear programming model: (27); HB400 hot-rolled ribs linear programming model: (28). Through calculating of the HB400 hot-rolled ribs, the range of Cr is: 0.0924 Cr 0.1679 < < .
The range of Mn and V in HB335 was calculated: 1.23 Mn 1.48 < < 0.24 V 0.35 < < .
The range of Mn and V in HB400 was calculated: 1.25 Mn 1.503 < < 0.28 V 0.36 < < .
Conclusion
In this paper, it is divided into three parts: Analyzing the performance and main influencing factors of hot-rolled ribs, establishing the mathematical model between chemical elements and properties, analyzing the range of Cr content without affecting the performance, achieving energy saving and emission reduction, economic and rational development purposes.
